Redox regulation of signal transduction in smooth muscle cells: protein kinase C inhibition by thiol agents.
Thiol depleting agents phenylarsine oxide and N-ethylmaleimide significantly inhibited the phorbol ester induced protein kinase C activation in vascular smooth muscle cells. Phenylarsine oxide is a good protein tyrosine phosphatase inhibitor. Sodium orthovanadate, also a protein tyrosine phosphatase inhibitor, neither activated nor inhibited protein kinase C in vascular smooth muscle cells. Phenylarsine oxide, N-ethylmaleimide, orthovanadate, hydrogen peroxide and pervanadate [sodium orthovanadate + hydrogen peroxide] all significantly induced mitogen activated protein kinase in vascular smooth muscle cells. Phorbol ester and platelet derived growth factor induced mitogen activated protein kinase was inhibited by phenylarsine oxide pretreatment to vascular smooth muscle cells. However, hydrogen peroxide/pervanadate induced mitogen activated protein kinase was not prevented by phenylarsine oxide. These results suggest that oxidation of the cellular thiols inhibits the protein kinase C and activates mitogen activated protein kinase in vascular smooth muscle cells. In addition, peroxides induced, the activation of mitogen activated protein kinase in vascular smooth muscle cells which is independent of protein kinase C.